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Background: Endoscopic sinus surgery is a common and generally safe ENT procedure. Orbital injury is
a rare but devastating complication. The distance between the uncinate process and the lamina papy-
racea is the safety margin to avoid entering the orbital cavity and has not been measured previously.
Methods: The authors reviewed 330 consecutive coronal CT scans of the paranasal sinuses to measure this
distance and identify variation.
Results: The distance can be as narrow as 0.1 mm and varies between sides. An air cell lateral to the
uncinate is not uncommon; it increases the distance considerably p < 0.001 but is frequently unilateral
(22%). Gender does not have an effect on this distance p ¼ 0.90.
Conclusion: It is essential to carefully examine the area on a CT scan especially when performing front-to-
back uncinectomy during endoscopic sinus surgery. The variation between the right and left sides should
be considered to avoid unsafe assumptions.
 2013 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Partial resection of the uncinate process of the ethmoid bone is
a basic step in accessing, or simply widening the natural or accessory
ostium of, the maxillary sinus. Ideally, this step is performed in
a retrograde fashion,back to front, after identifying thenaturalostium
usingabackbiting instrument. Occasionally, thenatural ostiumof the
maxillary sinus is difﬁcult to localise due to involvement in a patho-
logical process like polyposis or simply because of its orientation and
the limitedangleofvisualﬁeldduringendoscopic sinus surgery (ESS).
Thiswill force the surgeon to resect theuncinateprocess fromfront to
back using a sharp instrument to access to maxillary sinus.
With the advancement of high resolution Computed Tomogra-
phy (CT) scans and image reconstruction, we are able to look at
coronal reconstructions of the paranasal sinuses area to identify
important anatomic landmarks for ESS, which is now an essential
prerequisite in sinus surgery.1 These scans show how close the
surgeon can get to the orbital wall when addressing the uncinate
process. The Lamina papyracea, which separates the orbital cavity
from the nasal cavity, can itself be very thin and in some occasions
touching the uncinate process. Entering the orbital cavity can cause
damage to its vital contents including the medial rectus, the optic
nerve and the eye itself causing blindness which is an extremely
rare, but documented complication of ESS.: þ44 2088692964.
ciates Ltd. Published by Elsevier LtSeveral studies investigated the anatomical variations of the
paranasal sinuses using CT scan images and have improved our
knowledge of this widely variable area.2e4 Other studies used
cadaveric specimens to describe the morphology of the uncinate
process.5 No study thus far has looked into the distance between the
uncinate process and the orbital wall and its variation among the
population. The purpose of this study is to measure this distance at
its narrowest point, which is considered to be the safety margin of
the front-to-back uncinectomy.
As the relationship between the anatomy of the nasal structures
such as the nasal septum, the middle turbinate or the osteomeatal
complex and the development of sinusitis remains unclear, we have
opted not to include this question within this study and focus on
the anatomical observation in otherwise unaffected area of the
nasal anatomy.2. Methods
Coronal reconstructions of 330 consecutive high resolution paranasal sinuses CT
scans (660 sides) performed at Whipps Cross University Hospital radiology
department were examined independently by the authors. These are scans of adult
patients who were originally scanned to investigate possible pathology of paranasal
sinuses at our unit. Patients with previous sinonasal surgery or pathology distorting
the anatomy of the osteomeatal complex were excluded.
The scans are standardised in terms of radiation dose, display window, number
of slices, distance between slices (z axis) and patient position. The examination
performed by the authors involved a. identifying the CT image capturing the nar-
rowest distance between the uncinate process and the medial orbital wall (lamina
papyracea), b. Measuring this distance using the electronic ruler under 400% mag-
niﬁcation, c. Recording the presence or absence of an air cell between the uncinated. All rights reserved.
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Fig. 2. Effect of gender on the distance between uncinate and orbit in millimetres.
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ORIGINAL RESEARCHprocess and the orbit at the narrowest point, d. Comparing the readings with the
other author for consistency.
The results were entered into a spreadsheet and analysed using Excel 2007
(Microsoft Corporation, Redmond, WA, USA) with Analyse-it add on for Excel,
(Analyse-it Software, Ltd., Leeds, United Kingdom).
3. Results
456 sides from 241 adult patients (125 females and 116 males)
were analysed. 204 sides were excluded due to previous surgery
(110), pathology precluding measurement (82) or disagreement
amongst the raters (12). Inter-rater agreement was very good
(kappa 0.79). 129 (28%) out of the 456 sides contained a cell lateral
to the uncinate. 91 (38%) of the 241 patients had cells lateral to the
uncinate, 16% (38) had bilateral cells and 22% (53) unilateral.
Collective data (n ¼ 456 sides) as well as separate analysis of
sides with cells (n ¼ 129) and without cells (n ¼ 327) using
ShapiroeWilkWnormality test showed the data not to be normally
distributed (p < 0.0001 for each).
The average distance between the uncinate and the lamina over
all included sides (n ¼ 456) was 2.03 mm (Range: 0.1e12.4, SD:
1.85). Sides with no cell lateral to the uncinate (n ¼ 327) had an
average distance of 1.06 mm (Range 0.1e4.6, SD: 0.42) while those
with an air cell (n ¼ 129) had an average of 5.07 mm (Range: 2.5e
12.4, SD: 1.18). The difference between the two groups was statis-
tically signiﬁcant (ManneWhitney U p < 0.001, 95% conﬁdence)
Fig. 1.
There was no effect of gender on the distance between the
uncinate and the orbit (ManneWhitney U p ¼ 0.90, 95% conﬁ-
dence) Fig. 2.
There was poor correlation between the distances on two sides
(Spearman rs ¼ 0.35). 18 sides (4%) from 14 cases showed uncinate
pneumatisation, which was unilateral in 10 cases and bilateral in 4.
4. Limitations
As described above, this study does not look into the correlation
between the anatomical ﬁndings observed by the authors and the0
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Fig. 1. Box whisker plot representation of the uncinate to lamina distance in milli-
metres in sides where there is a cell between the two and ones without.
Fig. 3. Coronal CT image showing a very narrow space between the uncinate process
and the orbital wall.
Fig. 4. Coronal CT image showing unilateral air cell causing asymmetry between each
side.
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certainty when measuring the area affected by pathology, in
addition, it is thought that nasal polyposis can widen the distance
by pushing the uncinate medially thus affecting the results.
We couldnot include the ethnic originof theparticipants as theCT
scans electronic system does not include this information and the
hospital electronic records are not reliable when looking at this in-
formation. Race may have an effect on these measures but to inves-
tigate that, a large sample size has to be included from each
background to achieve sufﬁcient power for calculation. The popula-
tion served within our area is of a mixed background and this would
have a major impact on any conclusion drawn from such analysis.
5. Conclusion
The distance between the uncinate and the orbital wall is widely
variable. It can be so narrow that the two may be touching each
other (Fig. 3). This represents a considerable risk of entering the
orbital cavity when incising the uncinate process from the front.
Interestingly, the two sides of each individual correlate poorly; soencountering a wide space on one side should not give false reas-
surance regarding the anatomy of other side (Fig. 4). This also ap-
plies to the presence of air cells lateral to the uncinate process with
signiﬁcantly increases the safety margin but is commonly
unilateral.
Gender does not seem to have an effect on the distance in our
sample but ethnic group was not looked at in this study. Pneuma-
tised uncinates are rare but can be unilateral as well as bilateral.
We recommend that surgeons look into this area with great
detail during ESS and always have the scans on display while
operating. When a decision is made to approach the uncinate
process from the front, it is wise to go back to the images and have
another look at both sides to plan the safest point of doing so.
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